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(54) CHOCOB nO/iyMEHl4« 1430nPEHA 

(57) PeobepaT: 

OnMCbieaercR cnocoG nonyMdHH« HaonpeMa, 
BKnwMajoi^nW xn#Ko<$33Hoe BaaHMOj^e^cTBPie 
c|5opManb/iemAa c H3oC5yTnneHOM w/nnui 

TpktMeTl4/1Kap6MHOnOM © npMCyTOTBUVl BOflHOrO 

pacTBopa KkicnoTHoro KaTann3aTopa npw 
noBbimeHHbix TOMneparype m Aaanewnw, 
ocyu4ecTBn«eMbiW b a^V* noene^oeoTenbHUW 
poaKi^HOHHbix cTyneMfix o ot6opom o sopxa 
peaKropa uTopoW ciynoHM npoAy*roB peaKMUM H 
\*b\f\kirmm&M m hmx naonpoHa, oTniiMaiomiittcfl 
t^m, mto MonojiHMTexibHo b nepByK) 
peaK^fiOHHyra cryneNb noflaiOT BbicoKoioinfliUKe 
noCOMHW© npoAyKTbi CHHTea3 

4,4-A^MQTHJiAMOKcawa-l,3 wa <}3opMa/ibAerwAa M 



n3o0yrM,nei.ia c TeMneparypoH KuneNun abiuj© 
140 Q C b KonMHecTBe ot 1 : 10 ao 3:1 (no 
Macce) no oTHoiuewwo k noaaBaoMOMy 
c|3opManbAorMAy. npu stom b nepaoa 
peaK^oMMo^ cTyneHM TewnepaTypa 30 - 110°C 
H AaaneHkte 4-26 btm, bo BTopo« peax^oMNofl 
GTynenn TeMneparypa 110 - 200°c sa AaeneHae 
3-25 am TexnuMecKHfl pesynbTaT - cwweHM© 
ceoecroHMOCTM M3onpeHa 3a cMeT CMHxewnn 
CbipbeBbix. 3MepreTHMeGKMX k KanwTanbHb*x 
sarpaT, ynpouneHne annapaTypHoro 
oc^opMneHMfl npoi4©cca, ycoBepujoHCTBOBaHwa 
TeXHonorwn npoujecca, a raxxo noBbitaeHi/io 
BbixoAa Maonpena. 4 a.n. c|wibi, 1 ra6n. 
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(54) METHOD OF PREPARING ISOPRENE 

(57) Abstract; 

FIELD; chemical industry, SUBSTANCE: 
invention describes melhod of preparing 
isoprene which comprises liquid phase 
reaction of formaldehyde with isobutylene 
and/or trimethylcarbinol in the presence or 
aqueous solution of acid catalyst at 
olovated temperature and prossure. Reaction 
is carried out In two consecutive reaction 
stages with roaction products taken from 
second-stage roactor top and iooprcne 
isolated from said reaction products. 
High-boiling by- products resulting from 
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synthesis of 4.4-dimothyldioxane- 1,3 from 
formaldehyde and isobutylene with boiling 
tomporaturo of higher than 140 C in amount 
from 1:10 to 3:1 (by weight) with rasped to 
formaldehyde being fed, are further fed to 
first reaction stage. Temperature is 30-110 
C and pressure is 4-25 atm in first reaction 
stago and 110-200 C and 3*25 atm in second 
roaction stage. EFFECT; reduced cost price 
of !soprene ( simpler equipment used in 
process, improved process technology, and 
increasod yield of isoprene, 5 cl, 3 ©x, 1 lb! 
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HacTOflinee nG0*5p©TeHwe OTHOomcfl k 
oOjiac™ npoMGBOAOTBa waonpena, KOTopwfi 
HaxoflMT MJMpoKoe npMMeHeHMe b KaMecree 
MONOMepa pjin nonywnm cHHTeTWHecKoro 
KaynyKa, no ceoRcTBaM 6nM3Koro k 
HaTypanbHOMy, a TaioKe b opraHHMecKOM 

CMHTC3©. 

kl^BftcroH AByxora/inRHbjW CHOCQ6 
nonyMQWMR naonpena M3 HaooyrnneHa H 
4)opManbA©rn/ia» comacHo Koropoiviy Ha nepsoK 
oTannn nponcxoflMT KOHAawcaMUR n3o6yrnneMa 
o $opManbnerwfloM B npucyrcTBKH cepHOfl 
KHcnoTbi a KsmacTB© xaTann3aTopa c 

06pa30B3HMeM H BblA©n©HMeM 

4,4-AMMeTnnAnoKc^Ma- 1.3 (AMft), a Ma BTOpofl 
crannH - rereporewHo-KaTannTHMecicoe 
paanoMceHwe flMft a K3onpeM (C. K. 
OropoAHMKoe, T, C. Hanna HponaQOAcriiio 
^30npeMa. -Jl.; Xhmhh, 1973 r., crp, 47). 

3tot npoqecc xapaKrepnayeTCH GonbUJUM 

paCXOAOM Cbipbfl, 3MaMHTenbHblMM 

0H©proaaTpaTaMH w 6o/ibUMM kohumbctbom 

XHMWM9CKH 3arpfl3H9HHblX CTOHHblX BOA, 

HaM6onee 6jim3kuim k npaAnaraeMOMy 
«BJiHercn oAHocTaAuftHbiR cnccotf nony^eMun 
Haonpena nyTew acMAKotfoaHoro 

BaauMOAeflcTBMfl cfeopMaribAerwAa c 
MsoOyrnnei iOM a npucyrcroun KaranHaaiopa hq 
ociiooe cepHOH KHcnora, npoeoflMMbiR b AByx 
nocn©AoaaT©nbHo coeuuiHeHHbix 
KO>Kyxorpy6MaTbix peaicropax, b nepBOM ho 
kotopwx T©MnepaTypa 100-1 30 °C m msnwrn 
20-25 aTMOccf)©p, a bo aropoM TaMnaparypa 
165-1 80°C h AaaneHne 20-26 aTMoccfcep (Har. 
po 1218940, AeftcTByer c 14.02,94). 

flpM 9Tom ncxoAHbie pear©MTbi nocno 
cMeujeHUfl noAaioT o nepDyio poaKHHOHHyio 
cTyneMb, no/iyHOHHaa poaKUHOHHa;* Macca 
nocne napaofl pcaKUHOHHofl 30Hbi 
nanpaBnneTcfl 00 BTOpyfo, 

flpn 3tom c Bepxa BToporo peaxropa 
raa0O6pa3HblM HOTOKOM BblBOAHT npOAyKTW 

peaKutuM, HenpopearidpoBaoujMPt moGyrmsH v\ 
BOAy b KonnsecTBe 75*80% or noAa&aeMovi Q 
nepsbift peoigop, flononHHTenbHo m Bepxa 

BTOpOrO P00KT0P9 COKOBblM OT&DpOM OTBOAHT 

whakhR noTOK KaTann3aTopHoro pacrsopa, 
KoropbiPi B03epgu4aK)T B peuMKn 8 annapaT. 

KoHBcpcn« cpopMa^bAernAa cocTaanaeT 
09,2% M BbixoA MaonpeHo Ha 
npopearHpOBQBLUMH <|5opManbflor^A - 80,2%. 

HeAOdaTKOM yKaaaHHoro cnoco6a mnnenc* 
ocyiuecTBneHHO ero s HceoTKVix ycnoeviRx, vrro 
cnocooctByar oopaaosaHUfo 6onbiuoro 
KOXlHMeOTBa noGoMHbix npoAyKroB n, 
cnoAOBareAbHo, cHHKewnK) ceneKTHBHOcrrw 
npoqccca no HaonpeHy, a rawa TpooyeT 
npMM©H6HH« peaxropoB ciiowhom KOMcnrpyKt4HH. 

3aAaMBft, pwuaaMofl npeAnaraeMbiwi 
MaoopereHMeM, HBwiaTCfl CHUweHMe 
ceoecTOHMocTH MaonpeHa aa cv<eT cHuxeHHfl 
cbipbeBbix, ohfeprerusMecKMx n KanwTanbHbix 
aaipaT, ynpo^eHMe annapaTypHoro 
ocj30pMA6HHFi npoqecca, a TaioKe noBbiLueHne 
abixoAa naonpeHa. ycoBepujaHCTBOBaHkia 
TexHonornn npoqepca. 

npeAnaraeTOR cnoco6 nonyM©H^fi waonpeMa, 
BxnioMa)oiAW« KMAKOc^asHoa B3aMM0Ae^cTBna 
cf)opMonbAerMAa c n3o6y7wieHOM v\Iv\tva 
TpHMeTMriKap6MHonoM b npucyrcTBHM aoAHoro 
pacTRopa KnanoTNoro KaTannaaTopa npi/} 
noBbiujeHNbix TeMnepaType h AaBJieHMM, 
ocymecTBmeMbtM b AByx nocneAOBaTenbHbix' 
peaKi4MOHHbix ciymnnx o orOopow c Bepxa 
poaxtopa BTopoM ctyneHii npOAyicroB peaKunn m 



BUAoxioHneM no hhx nsonpet-ia, no KOTopoMy 
npoi4ecc npoBoxwT c noAaneR b nepsyio 

pOQKMMOHHyH) CnryHOHb AOnonHHTSJlbHO 4>paKMMM 

BbiooKOKVin«Li\MX noSoHHbix npOAyicroB cwHToaa 
4 t 4-AMMeTi^nAH0KcaH^-1 f 3 Ma c(>opMajibAernAa h 
5 nao6yTHneHa c TeMnepaTypoi^ KvmeHun Obiuje 

140°C, npH OTOM B nOpBOR pOaKMHOHHO^ 

CTynenn npoi^eco npoeoAflt npM roMncpaTypo 
30-1 10°C ui AaBfiaHUH 4-25 btm, bo BTopott 
peaKL\woHWoft cryneHu - npn TOMnepaType 
id 110-200°C m ABBnaHUM 3-25 aTM, 

<bpaKHHIC BblOOKOKHnflLUHX noOoMHbix 
npOAyKTOB CHMTOaa 4,4-AHM0TMnAH0KCaHQ-1 ,3 

noAaioT b KOAMMecTDe ot 1:10 ao 3:1 (no 
Macco) no othohichwo k noAaBaewoMy 
c})opManbAaridAy. 
1S nocne nepoo« peaKtjHOHHOM cTynoHH 
pooKUMOHHyw MQCoy bo3Mo>kho ApoccejwpoaaTb 
npH AaBTIOHMH H8 MM>Ke AaSJIBHUR B o aTapoi^ 

peaKi4noHHon cTyneHH, napoayio c|3aay 
OTAeARJOT, KOHAaHCHpyiOT n noAaKDT o6paTHo a 
2 0 nepeyw peaKUWOMMyx) cryneMb. 

TpMMOTMAKap6nMOn npeAnoHTMTanbHo 
noAaioT noAHocThw mhh MacrMMMo bo BTopyw 
paajcMHQHHyK) crryn^Wb. 

Q KaMecTBe KUcnoTHoro KaTanwaaropa a 
npeAnaraeMOM cnoco6e wcnonbayioT 
25 KSTa/iHTHMecKMe cuct^mw, nanpHMep, Ma ochoso 
c©phoR \*m cfDocct)opHo^ kmoiotw o 
pas/iUMHbiMH AoCanKawM mhh 6oa hhx, 

MonbHoe cooTHoiueHwa cjjopwanbAerHA : 
MooeyTuneH Pf/Knn TpnMOTMriKap0HHon 

COCTQBJWGT 1:3-15. 

so B nepBo« peaKUMOHH0« CTyneMb a KaMoctae 
peaKTopa MoryT Hcnonb30BaTbc« nombie 
KO)KyxoTpy6MaTbie annaparw v\m annaparw co 
HcrpoewHbiMn xoHCTpyKUHflMH (TapeiiKawH, 
peiueTKaMH, TpyoKaMM, HacaAKof! h t,a.). 
PeaKTopbi a nepBofl poaKUMOHHOW CTynoHH 
MoryT cooAHH«Tbcn nocneAOBaroAbHo vinn 
napannenbHO. PlepeA noAaMcR b ncpBbW 
peaKrop oiab CTynoHH McxoAHue pear©HTb4 

CMGUJUBaJOTCfl, 

Bo BTopoi* peaKMHOHHoW crynciiH d hosootdo 
4Q peaKTopa mombt HcnonbaoaaTbcn 
peaKUMOHHo-pa3AannrenbMu« annapar v\m 
APyrne annapaTb! c BbicoKopasBHTO^ 
nooapxHocTbio TonnooOMOHa, Hanpi^Mep 
7py6M3TbiM annapaT, WMewmMPi kgk BHyTpeHHMfi, 
tqk m dwouimmPi KOHTyp MHpKyrm^M. 
45 PeaK^aHHo-paaAenMTonbHbiR annopaT 
mo>k0t npeAcrao/iflrb co6o& TaponbMaTyk) 
Ko/iOHHy (oanapaqMOMHOfi aoHa) c BbiHocHbiM 
KHn^iTMnbMHKOM (aoHa noABOAa Tenna). Hua 

IfOAOHHW H BblHOCHOR KHnflTHJIbHMtf COeAHHCHW 
KOHTypOM UHpKyA«^M. 

so Ko^yxoTpyoMaru^ annapar MomeT HMeTb 

BHOUJHH0 UttpKy/WmiOHHbie TpyCbl, KOTOpbi© 
BM80T0 C BHyTpeHMUMH COCTaBTlflKDT 06LUHW 

KOHTyp unpKyA«uHH. 3oHofl c©napai4nn cny>xnT 

npOCTpaHC?TBO H8A Tpy6HO« peuueTKoR, 

ymoBOAopoAHbiPi noTOK npM noAaMe bo 
BTopyio peaKqHOHHyio aoHy noAsepra»oT 
pacnpeAefieHnio (HanpMMop, npn noMoniw 
6ap6oTepa). 

MnpKyji«qM^ boahoR cf^aabi a Kowiype 

UHpfCy/l«UMH BTOPOR peaKUHOHHoft 30HW MOXeT 

60 ocymecTBARTbcfl KaK ecrecTB©NHb!M nyieivi, tbk 
vi npwHyAHTenbMo, 

BbicoKowniiLutie no6oMHbie npoAyKrw (Brifl), 
KoTopbie r npctAnaraeMOM cnocoGe noAaarcfl a 
nopByw peaKquoHwyx? cTyneHb wap^Ay c 
obipbeM, nonyMaioTCf} Ha nepBort craAnn 
AoflcTByjoujero AQyxcTaAM^Horo npoqecca 
nponaBQAqTBa waonpena us cfiopManbAerwAa h 



H3o6yTnrt0Ha b KcIhbctb© KyOoaoro npoAyxra ripn 

BbWenOHMH 4 »4-AHMCTH/1AHOKCOHa-1 ,3 

pom-wcfHKoqHefl w werifiWTCfi npaKTHMecw 

OTXOAOM npOMSOOAOTOO. 

Bwxofl nouoMHbfx npoAVKTOB d 
fleyxcraAMPiHOM npoijecce occbMo 
3MaMMrenbHbi« u cocTaanacT okojio 40% ot 
naonpCMO, HToSbi y/iyMUJHTb 

rexMMKo-aKOHOMViHocKKio noKaoaTenH npoqacca 
hqoDxoammo KBonnc|)iiqnpoBaMHO McnanbaoBaTb 
4>paKUnio Bnn, 8 AewcTByiomeM nponaBOACTBe 
Arm sroro McfiojiwyeTCfl ©ecbMa cnoawaK h 
3H©proeMKaa TexNonorn*, 

OpaKUMfl Bfin COAOp>KMT B OGHOBNOM 
AHOKCQHOBUIO CflHpTbl, 3<$irtpbl AJtOKCBMOBblx 

onnpTOB, npocTbie ac^upbi, nnpaHoabift cnnprw. 
B npeATiaraeMOM cnoca6o .rri/j icoMnoHOHTb) b 
ycnoQmx nepBafl peaia^MOHMoR CTyneHu 
MacTMMHo noAoepraNDTcw rnAponn3y c 
o6pa30Bah(kieM npeAuiecreeHHUKOB MaonpeMa n 
Aa^ea ao BTopoH paa^HOHHoOi ciyneHM 
nponcxoA^r wx pacmenneHMe c nanyMeHMOM 

A0n0J7HMT9/lbH0ro K0inMM©CTBa M30flpOHa. 

Qtjwmhamh npeAnaraeMoro cnocooa ot 
npoTorvtna sB/iflK>TCfl 

- npoa©A*MM9 npoijecca c noAanofl a nopayjo 
pea>qnoHMy>o erynewb AononHMTanbwo 
tibicoKOKnn«UL^Mx no6oMHbix npoAyKToa cnHTeaa 

4 l 4-AMM©TMJ1AMOKCaHa-1,3 > MMeHDlUMX 

TCMncpatypy KHncHHH Bbiwe 140 °C, npn 3Tom 
b nopBOB peaiqMOHHoH aone TeMneparypa 
30-1 10°C h AasneHMse 4-25 qtm, bo BTopoS 
pcanyHOHHofl cryneHM TeMneparypa 110 - 
200 °G h aqbtohh© 3-25 qtm; 

* BWcoKOKHnaiMHe noooMHbie npoAyKTbi 
cnHTcaa 4,4-flHM©TnnAMOKcaHa-1 ,3 noAaioT a 
KO/iMMecTBe ot 1:10 ao 3:1 (no Mace©) no 
OTHOtueHMJO k noAaaaeMOMy cfcopMaribAerMAy; 

- nocne nepeofl peaxuHOHHoR oTyneHM 
peaKu^owHyK) Maccy bo3MO>kho APOccempy>oT 
npn AaaneHMH net mx<s AaanawMfl so btodo8 
peaKMHOHHofl CTyneHu, napoayw t£aay 
0TAan«K)T t KOMAeHCHpyioT m noAawT b nepeyto 
peaKMHOHHyw crynaMb; 

ncxoANbift TpviMeTnnKap6nwon 
npeanoMTMTenbHo no/vfiioT no/iHocTbKD ujim 
HacrrMHHo bo BTopyio peaKUMOHHyK) crynoHb. 

rioAa^a a nepByio peaxu^owwyio aony 
BbicoKOK^n^iAMx no6oMWbix npoAyicroa 
nosBonRfiT 

- y/iymunTb Maccoo6M8H Majx^y BOAMoft h 
ymesoAopoAHo^ f|)aaflMn aa cmbt 
3Mynbrnpyiomero ARftcrrBHB Bnn; 

- cMflrMUTb napaweTpw n ynpoori/iTb 
KOHCTpyKi^jo peaKTopa nepeo& peaKiiuoHHofl 
cTynaHw; 

- yMGHbUJHTb pacxoA cbjpb* Ha eAMMHuy 
BbinycxaeMoft npoAyKiAHH. 

ApoccenMpOBaHwa p©9K14HomhoW msccw 
nocna nepBoft peaKMMONHoa cTynewn no3eo/ifieT 
oTAe/iMTb HenpopaarnpoBaBMJMft H3o6yTMJi©w c 
MeNbiUMMH 5>HepreTnvecKHMn oaTpaTaMM ui 
ynyvjiunTb ycrioBM5i o6paooBaHna waonpeMa bo 

BTOpoft p©aKU|M0HH0Cl cTynaHM. 

noAaMa TpMMeTwnKapCuHO/ia no BTopyn? 
peaiquiOHHy»o crryneHb noauonneT CMflHUTb 
napaM©Tpbt peaKi4MM pacu4©nn©HMfl 
np©AUJ0CfTB©HHHKoe a M3onp©H, t©m oaMbiM 
yse^HMHTb ©ro bwxoa. 

Hcno/1b3OBaHM0 COM©TaHMfl HOBblX 

3a«B/weMbtx npneMoe no3BOJifleT ynpocTHTb 
TexHonorviK? npoi4ecca ( CHH3Hf b ceoecroMMOGTb 
Maonpewa n noabicMTb ©ro Bbixoa. 

dpoi^ecc cMHToaa naonp©Ha ocyu^ecTonnioT 
b npucyTCTeMH KHcyioTiioro KaTannoaTopa c 



AoGaoKaMM Mi.irn6MTopoB Koppoann MOT©-nfia ho 
pflAa anncpaTHH©cKMx, apoMarimecKnx v\m 

. qHKnUMCCKHX ©MMHOB, TOTapOUMKnHMeCKHX 

aaoTcoAepxcau^MX se^ecra, kotohob, 
anbAcmAOB h npoAyiaoB mx BaanMOAeRoTBMfl o 
QMMMaKOM n QMMHQMM, cepycoAep>Kau\MX 
ooep^Hem^, nponaaoAHbJx nupuMn/^nHa, 
MeTBepTHMWbix nMpnAMHOBbix conefii 
rarioreHOBOAopoANbix mcnor, Mopc|)OJiHHa M ero 

npOM3BOAHblX. aMHAOB, HMHMOB, CnklpTOB W MX 

npOHSBpAHboc, KucnoT (Hanp^Map, 

0KCM3T^MAaHAMC(>OC4>OHOBO^ KMCJIOTbl), 

HMrw6nropw MoryT Mcnonb30BaTbCfl 
HHAMBHAyanbHo wnn b paannMHbix coM0TaMn«x 
Apyr oApyfOM. 

Hao6peTeHMe winiocrrpi/ipyeTCfl 
15 cneAyioiMMMM npuMopaMMi, 
flpMMep 1 , 

flpoqecc npoDOA«T Ha ycTawosKa b AByx 
nocnQAoeaTQjnbHbix peaKLiHOHHbix crryneHfix. 

8 KaMacTB© peaxropa kbk nepBofl, tbk m 
BTOPO^ CTyn©HM B3flT Ko>KyxoTpy6MarbiPi 
20 annapaT, 

klcxoAHbio npoAyKTbi; c{JopManbA©rnA. 
M3o6yTivi©H, ypm®rm\&p6mon, aoAy, 
KaTannaaTopMbiA pacTBOp ksk cbo)kmR, tqx m 

P©L\HKnODbtW DOOAflT 0 HHWHM3K) HQOTb poaKTOpa 

nepooK peaKm^oHHO^ cTynoHH. Kdom© toco, e 
•* nepByio poaKUMOHMyio ciyneHb no^aioT 
BbicoKOKnn«iAw« no6oMHbiR npoAyicr, 
nonyMaeMbift fipn BbwenoHHM 

4,4-AHM0TnriAHOKcaHa-l,3 peKTmtyiKaunafl e 
Ae«cTBy»oLUOM AByxcTaA^R hom npoLiecce 
30 npoMOBOACTBa M3onp©Ha us ksoeyTMrifiMa * 
cpopManbAerMAa c TeMnepnTypofl KHneHHfl 
Bwiue 140°C. 

Aanee p©9KMM0MHa« wacca c aepxa 
peaiaopa n©peo« peaKt4H0WN0« CTynoMn 
nooTynaeT a uvm^woyo wacTb poaKropa BTopoi^ 
^5 poaKL4iioHHofl crryn©HH, 

PaaiajHOHwyio waccy chht©33 M3 peaicropa 
BTopofl peaKUkioHHoPI CTyn©MM dudoa^it Aoywfl 
noTOKawn: c oapxa paaicropa ot^hpqiot b 
napoBofl 0aa© HenpopoarMpoBaBuitiW 
ui3o6yTnn0H t HsonpeH m Apym© nQxmmr\s\\i\m 
opraHMH©cKne npoAyKTbi, a tswko Macrb DOAbi ot 
KoriKMecTBa BOAbJ, noAaMMoi^ a peaxrop napaoPi 
peakqwoMHoW cTyn©Hn. C aapxa oToro >!<c 

poaKTOpa 6OK0BWM OTfopOM QbtDOART BOflHWPi 

pacTsop KaTanMaaTopa, KOTopwii nocno 
45 ™°J£?^ m m ,,,ero 0bicoKownHU4MX npoAyifroB 

(Bnn) DO30pamOK?T B poumkh. 

flapODOR HOTOK KOHAOHCHpyiOT H A0J1AT H0 
MaCTWHblW H BOAHblPi CJIOM. 

AHOnna p©ai04nonMoW Moccbi npoBoxwT npw 
0Ta6nnbH0^ paCoTa ycTaMoann aa 
so onp©A©/iOHMbjM npoMBJKyroK ap©M©HH, 

Coctos npoAyKToa pOQKL\kiM onpeAen«k>T 
MeTOAOM raoowHAKocTHOfl xpoMaTorpacjjuw, 
cJjopMaribAorHA m KaTann3aTop onpeAeJiwT ' 

nOTeHtiMOMeTpMHCCKMM TMTpOSaHHeM, 

B neppyio peaKunoMHyw cTynenb noAaioT 
cpopManb^erHA (b bha« ctJopMannna c 
coA©P)KaH^OM cfciopMaJibAarviAa 35,5 wac.% m 
5,6% MCTaHona); TpHMOTWiKap6nwon (a B^e 
oocoTpona c boaoB); H3o6yTMneM; KaTaniiafiTop 
H HHfn6nYop xoppoawM. 

noAany cae)xero KaTannaaTopa npekpaiqaKDT 
npn AocTMxewMui 3aAaHHoR KowqenTpaquiM 
KwcnoTbi b pequKnoaoM KaTannaaTopHOM 
pacTBopa, r 

Peayjit^TaTbi onbiTOB npneeAeHbi b Ta6YiMLie. 
flpuMep 2, 

8 aqwwom npHMepe motoawks npoB©A6HM^ 
onsir« kak'b npviMep* 1. 



QrnmmM Mmneicn ro, mto nocne nepooii 

POaKUMOHHOfi OOHbl PGQKlJMOHHyiG CM6Cb 

ApocccnupyioT no aaBnonm hq 1 qtm bwujo, 
MOM BO BTopofl poaKUHOMHOfc cTynewid, 
o6pa30BaBUjyiocfl napooyio cf>a3y oTAcrraioT ot 
WMAKOtf, KOHAOHCkipyioT m ooaopamoioT d nopoyio 
pcaicuMoidiyio crynoHb, WMAKyio cfcaay noAaioT eo 
Dtopyic poaKUHOHHyio GTyneHb. 

TpnMornnK3p6nHon noflaioT oxiHy nonoBMHy b 
nopByio pQQKL^HOHHyio cTynewb, a atopy© 
nonooMKy do DTopyK), 
ripMMep 3. 

MeTOAHKa npOBQAQHuw onbrra tea* b npHMepe 
2. Otjimmhom flBnaaTCfi to, mto & napaofl 
pcaiojuoHHoa cTyneHM wcno/ibaywr Tpn 
nocneAoaareribHQ coeAHHeHHbix nonwx 
annapam, a ro ryropoR peaKi^noHMoM cryneHw 
Mcnonb3yiOT peaKU^OMHo-paaAennTenbHbiPi 
annapaT, cocTowu^nPi H3 TapenbMaToK KonoHHbi 
(5 npaKTMuecKMx TapenoK) * ewHOcnoro 

flpMMepbi 4-8. 

MaTOAMKa npoBBABHiw onbrra kqk e npMMep© 

3. 

HpMMop 9 (Ana cpaBNen^), 

M9T0AWK3 npOBOAOHHFI Onbrra KQK Q npMMepe 

1. OmtoMi/ieM >wi«ercH to, mto b nepeyio 
peaKu^i/ioHHyK> GTyneHb He noAaioT 
BbicoKOMnflujMPI noOoMHbiW npoAyicr, 
nonysaeMW^ npw BbiAenewHM 

4,4^MQTi^/iAMOKcaHa-1 ,3 peicwctMKaunaH b 
AettcTByiomeM A&VXcraAM8HOM npouecce 
npon3BOACTBa i/iaonpaHa m M3o6yTMn©Ha H 
cpopMoxibAorwAB o TOMnepaTypoR KHnenufl 
Bbitua 14q°q. 

<PopMy/ia H3o6p©T©Hna: 

1. Cnoco6 nonyMOMUfl H3onpeHa, 

F\Kn»OMaioaiM5i >KMA!<0CjDa3M0e B3aMM0AeRCTBMe 

cj^opManbAerviAa c i/TO6yrwieNOM 
TpHMeTwnKap6wNonoM b npHcyrcTBHH BOAHoro 
pacTBopa KucnoTHoro KaTajiioaaropa npw 



noBwujoHHbix TOMnepaType h AaonewHK, 
ocymecTorweMbiH b AByx nocneAOBaienbHbix 
peaKt\noHHbix cTyneMPOc c ot6opom c aepxa 
peairropa BTopoR cTyneHM npoAyKTOB peaKUWH m 

BblACilCHHOM H3 HHX M30npGHa, OTJIHMQJOtHI/lftGfl 

5 tcm, mto AononHHTenbHo b nepsyK) 
peaKL^MOHHyio crryneHb noAawr BycoKOKunnii^ne 
noooMhibie npoAyicTw cMHTeaa 

4,4-AHMQTkuriAWOKCaHa-1 > 3 vis <£opManbAerHAa M 
H3o6y™newa c TeMneparypofl mnenm Bbtwe 

10 1 4 0°C, npii 3TOM b nepoofl peaKL\PioMHOM 
GTyneHH TerunepaTypa 30 - 1 10°C n An*newne 4 
* 25 aTM Bo QTOpoR peaKUjuowHofl crrynoHW - 
TeMnepaTypa 110 * 200°C \n Aaenamte 3 - 25 

3TM, 

2. Cnocotf no n.1, OTJWMaiomuflcn tom 4 mto 
'* BbicoKOK^nflinna noGoMNbia npOAyKTbt cHHTesa 

4 l 4-AMMarwnAvsoKoaHa-1 l 3 noAaioT d KOJwiecTDe 
ot 1:10 ao 3:1 no Macce no othoujohmio k 
noAaBaeMOMy 0opManbAorHAy. 

3. CnoooO no nn.1 n 2, OTnma\owy\ftcn tom, 
20 4T0 noone nepBoW peakunoHHOR QtyneHK 

pcoKunoHHyio waccy Apoccennpyjor npn 
AaanaHMH we w\m& A98/ieHM« bo BTopoB 
peaKUMOHHoPi CTyneHH. napoByfo 4>a3y 
OTAemioT, KOHAOHcupyioT m noAaioT & nepoy>o 
peaK^iOHHyKj cryneHb. 
2$ 4. Cnoco6 no nn t 1 * 3, OTnuMajouuHflcfl tcm, 
mto TpHM6Tj^nkap6nwon noAaioT noriHOCTbio 
MacrwMMO ao aTOpyw peaKi^vioMHyio cTym&Hb. 
5. CnocoG no n. 1, orxiMMa)ouj|nttc« tsm, mto 

3 KQMGGTB© BblCOKOKVin«UHMX no60MHI>iX 

npoAyKTOB ncnonb3yaTc« »£y^0BbiR npOAyKT, 
SO nonyMaewbi^ npkl BbtAenewHwi 

4,4-AMMeTwnAutoKcaHa-l ,3 peicrnc|)iiKaquie^ o 
AByxcTaAuWHOM npoi^eccie nponseoACTea 
naonpena ws M3o6yTWi0Ha kt cJjopMa/ibAer^Aa 

Mepe3 4,4-AMM©THT1AHOKCaH*1 ,3, & no/lHOM 

o6*b©Me & bhas oTAanbNbJx $p&myfa c 
^ TeMneparypOH KnneMM« Bbiuje 140°C, 
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